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I. REAL PARTY IN INTEREST 

The real party in interest in this appeal is Seiko Epson Corporation. 



II. RELATED APPEALS AND INTERFERENCES 

There are no known appeals or interferences which will directly affect or be 
directly affected by or have a bearing on the Board's decision in the present appeal. 



III. STATUS OF CLAIMS 

The status of the claims in this application is as follows: 

a. TOTAL NUMBER OF CLAIMS IN APPLICATION 
Clainns in the application are 1-24. 

b. STATUS OF ALL THE CLAIMS 

i. Claims cancelled: 5 and 12-15 

ii. Claims withdrawn from consideration but not cancelled: none 

iii. Claims pending: 1 -4, 6-1 1 , and 1 6-24 

iv. Claims allowed: 1-4 and 6-11 
V. Claims rejected: 16-24 

c. CLAIMS ON APPEAL 

The claims on appeal are 16-24. 



IV. STATUS OF AMENDMENTS 

There was no amendment filed after the final rejection mailed October 29, 2002. 
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V. SUMMARY OF INVENTION 

The following summary will be given with reference numerals shown in Fig. 5. 
However, a more general embodiment of the present invention is shown in Fig. 1 and 
alternate embodiments are shown in Figs. 6-9. 

As called for in claim 16, a display device 10 is provided and adapted for both 
reflection type display and transmission type display. The device 10 comprises a liquid 
crystal panel 20 including a liquid crystal material 26; an illuminating device 70 adapted 
to illuminate the liquid crystal panel 20 in a transmission type display mode; the 
illuminating device 70 including a light guiding member 72; a light reflector 80 adapted 
to reflect an external light impinged upon the liquid crystal panel 20 in a reflection type 
display mode, the light reflector 80 being positioned behind the illumination device 70 
relative to the external light; a light diffuser 30 arranged between the liquid crystal 
material 26 and the light reflector 80, the light diffuser 30 having fonA/ard scattering 
characteristics, a space between the light diffuser 30 and the light reflector 80 being a 
certain distance, the light diffuser 30 and the distance satisfying the following 
relationship: 

H(%)>-200d + 140(mm) 
wherein d is the distance between the light diffuser 30 and the light reflector 80, and H 
is a haze value of the light diffuser 30. Page 29, line 16 - Page 32, line 1. (See also 
Page 15. line 14 - Page 16, line 17 and Page 23, line 10 - Page 24, line 10 wherein 
different reference numerals are used). 
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As called for in Claim 17, the display device 10 further comprises a color filter 27 
proximate the liquid crystal panel 20, the color filter 27 being equipped with a plurality of 
colors 27R, 27G, and 27B. Page 31 , lines 3-7. 

As called for in Claim 18, the plurality of colors include red 27R, green 27G and 
blue 27B colors. Page 31 , lines 3-7. 

As called for in Claim 19, the display device 10 further comprises a polarizer 15 
provided between the liquid crystal panel 20 and the light reflector 80, wherein the 
polarizer 15 substantially transmits a light of a first polarization direction and 
substantially absorbs a light of a second polarization direction, wherein the first and the 
second polarization directions are different from each other. Page 29, line 16 - Page 
30, line 1 , Page 31 , lines 1 5 - 20, and Page 32, line 2 - Page 35, line 1 5. 

As called for in Claim 20, the display device 10 further comprises a light source 
71 adapted to introduce light to the light guiding member 72. Page 30, lines 2-16. 

As called for in Claim 21 , the illuminating device 70 is arranged between the light 
diffuser 30 and the light reflector 80. Page 29, line 16 - Page 30, line 1 . 

As called for in Claim 22, the display device 10 further comprises: a polarizer 15 
provided between the liquid crystal panel 20 and the reflector 80, the polarizer 15 
separating light depending on a polarization direction of the light; and a reflection 
polarizing plate 40 provided between the polarizer 15 and the reflector 80, the reflection 
polarizing plate 40 separating light depending on a polarization direction of the light; a 
transmission axis of the polarizer 15 coinciding with a transmission axis of the reflection 
polarizing plate 80. Page 29, line 16 - Page 31, line 20. 
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As called for in Claim 23, the display device 10 further comprises a polarizer 12 
on a front side of the liquid crystal panel 20. Page 29, line 16 - Page 30, linel . 

As called for in Claim 24, the display device further comprises a reflection 
polarizing plate 40 between the liquid crystal panel 20 and the light reflector 80, wherein 
the reflection polarizing plate 40 substantially transmits a light of a first polarization 
direction and substantially reflects a light of a second polarization direction, the first and 
second polarization directions being different from one another. Page 29, line 16 - 
Page 31, line 20. 

VI. ISSUES 

a. Whether claims 16 and 19-24 are unpatentable under 35 U.S.C. 103 over 
Weber in view of Ouderkirk, and further in view of Broer et al. 

b. Whether claims 17 and 18 are unpatentable under 35 U.S.C. 103 over 
Weber in view of Ouderkirk and Broer et al. as applied to claims 16 and 
19-24 above and further in view of the official notice taken by the 
examiner. 

VII. GROUPING OF CLAIMS 

a. Claims 16 and 19-24 were rejected as a group under 35 U.S.C. 103. 
Claims 16 and 19-24 stand or fall together. 

b. Claims 17 and 18 were rejected as a group under 35 U.S.C 103. Claims 
17 and 18 stand or fall with base claim 16. 
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VIII. ARGUMENTS 

a. REJECTIONS UNDER 35 U.S.C. 103 

Claims 16 and 19-24 stand rejected under 35 U.S.C. 103 as being unpatentable 
over Weber in view of Ouderkirk, and further in view of Broer et al. Claims 17 and 18 
stand rejected under 35 U.S.C. 103 as being unpatentable over Weber in view of 
Ouderkirk, and further in view of Broer et al. and further in view of the official notice 
taken by the examiner. 

Claim 16 calls for H(%) > -200d + 140(mm) wherein d is the distance between 
the light diffuser and the light reflector, and H is the haze value of the light diffuser. The 
present inventor conducted an experiment to reduce the parallax generated when 
effecting reflection type black and white display in the display device constructed as 
described above. As shown in Fig. 4, in this experiment, the display device was inclined 
by 30 degrees, and incident light was applied from a direction inclined by 45 degrees 
with respect to the display device, and the observer observed the parallax from directly 
above to obtain the experiment results as shown in Table 1 . In Table 1 , the haze value 
H indicates the diffusion ratio (5 to 95%) of the light diffusion plate, and the distance d 
indicates the distance (mm) between the light diffusion plate and the light reflection 
plate. 
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Table 1 











Distance d 










0.7 


0.6 


0.5 


0.4 


0.3 


0.2 




15 


B 


C 


C 


C 


C 


C 


Haze 


24 


A 


B 


C 


C 


C 


C 


Value 


47 


A 


A 


A 


C 


C 


C 




82 


AA 


A 


A 


A 


B 


C 




95 


AA 


A 


A 


A 


A 


C 



In Table 1 : AA: Shadow is blurred, and display is clear 
A: Shadow is blurred 

B: Somewhat conspicuous shadow is seen 
C: Shadow is clearly seen 
From Table 1, the inventor discovered that the relationship between the haze 
value H and the distance d can be expressed as follows: 
H>-200d + 140 ...(1) 

Claim 16 calls for a display device which is constructed so as to satisfy formula 
(1). As such, the light diffusion plate can apply the light emitted from the diffusion plate 
to the light reflection plate in a sufficiently diffused state, thereby reducing the parallax 
generation. 

The present invention is also advantageous when effecting reflection type color 
display. In a color display, the incident light is colored when it passes the color filter. 
When the light is reflected by the light reflection plate without being sufficiently diffused 
by the light diffusion plate, the light re-impinging upon the liquid crystal panel is mixed 
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with previously colored light as a base color. This results in a display with inconsistent 
color. 

In view of this, by providing a display device which satisfies formula (1), it is 
possible for the light reaching the light reflection plate (and colored red, green and blue) 
to be sufficiently diffused, whereby the light reflected from the light reflection plate is 
white light consisting of uniformly mixed red, green and blue. As a result, it is possible 
to realize a clear color display free from color inconsistency. 

The examiner relies on Weber for teaching most aspects of the invention as 
claimed in claim 16. The examiner states that there are at least two substrates 150 and 
152 between the diffuser 134 and the reflector of Weber and indicates that the light 
guide itself has some thickness. The examiner then states that d will be greater than 
0.7 mm such that the recited haze inequality is automatically satisfied (the examiner 
asserts that the haze is always greater than or equal to zero or any negative number). 
The examiner states that claim 16 does not recite the limitation that the diffuser-reflector 
distance d is between 0.7 and 0.2 mm, inclusive. This limitation is recited in all other 
allowed claims. Without this limitation, the examiner asserts, any distance d greater 
than 0.7 mm renders the inequality H > -200d + 140 (mm) automatically satisfied. 

However, the examiner fails to appreciate that none of the prior art teaches or 
suggests the discovered inequality. That is, none of the prior art teaches or suggests 
the claimed relationship of haze value to distance. According to MPEP 2143.03 and the 
cases cited therein, to establish a prima facie case of obviousness, all the claim 
limitations must be taught or suggested by the prior art reference (or references when 
combined). No prior art reference teaches or suggests: H ^ -200d + 140 (mm). The 



Serial No. 09/625,769 



Page 9 



particular values of d which satisfy the inequality are not necessary for patentability. 
Discovering the relationship of haze value to distance is sufficient. 

As for claims 17-24, Applicant respectfully submits that these claims are 
allowable for at least the same reasons as set forth above with respect to base claim 
16. 
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APPENDIX OF CLAIMS INVOLVED IN THE APPEAL 
The text of the claims is as follows: 

1 . A display device comprising: 

a liquid crystal panel including a liquid crystal material; 

a light reflector provided behind the liquid crystal panel; and 

a light diffuser arranged between the liquid crystal material and the light reflector, 
the light diffuser having fonA/ard scattering characteristics, a space between the light 
diffuser and the light reflector being a certain distance; 

the light diffuser and the distance satisfying the following relationship: 
H(%)>-200d+ 140(mm) 

wherein d is the distance between the light diffuser and the light reflector, and H 
is a haze value of the light diffuser; and 

wherein 0.7 > d > 0.2mm. 

2. A display device according to Claim 1 , further comprising a color filter 
proximate the liquid crystal panel, the color filter being equipped with a plurality of 
colors. 

3. A display device according to Claim 2, wherein the plurality of colors 
included red, green and blue colors. 

4. A display device according to Claim 1 , further comprising: 

a polarizer provided between the liquid crystal panel and the light reflector, 
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wherein the polarizer substantially transmits a light of a first polarization direction 
and substantially absorbs a light of a second polarization direction, 

wherein the first and the second polarization directions are different from each 

other. 

6. A display device according to Claim 1 , further comprising an illuminating 
device having light guiding member and a light source capable of introducing light to the 
light guiding member, 

the illuminating device being arranged between the light diffuser and the light 
reflector. 

7. A display device according to Claim 1 , further comprising: 

a polarizer provided between the liquid crystal panel and the reflector, the 
polarizer separating light depending on a polarization direction of the light; 

a reflection polarizing plate provided between the polarizer and the reflector, the 
reflection polarizing plate separating light depending on a polarization direction of the 
light; 

a transmission axis of the polarizer coinciding with a transmission axis of the 
reflection polarizing plate. 

8. An electronic apparatus equipped with a display device according to claim 

9. 
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9. A display device according to Claim 1 , further comprising a polarizer on a 
front side of the liquid crystal panel. 

10. A display device according to Claim 1 , further comprising a reflection 
polarizing plate between the liquid crystal panel and the light reflector, 

wherein the reflection polarizing plate substantially transmits a light of a first 
polarization direction and substantially reflects a light of a second polarization direction, 
the first and second polarization directions being different from one another. 

11. A display device according to Claim 9, wherein the display device further 
comprises at least one of a reflective type and a transflective type display device. 

16. A display device adapted to provide both reflection type display and 
transmission type display, the device comprising: 

a liquid crystal panel including a liquid crystal material; 

an illuminating device adapted to illuminate the liquid crystal panel in a 
transmission type display mode; 

the illuminating device including a light guiding member; 

a light reflector adapted to reflect an external light impinged upon the liquid 
crystal panel in a reflection type display mode, the light reflector being positioned behind 
the illumination device relative to the external light; 

a light diffuser arranged between the liquid crystal material and the light reflector, 
the light diffuser having forward scattering characteristics, a space between the light 
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diffuser and the light reflector being a certain distance, the light diffuser and the distance 
satisfying the following relationship: 

H(%)>-200d + 140(mm) 
wherein d is the distance between the light diffuser and the light reflector, and H is a 
haze value of the light diffuser. 

17. A display device according to Claim 16, further comprising a color filter 
proximate the liquid crystal panel, the color filter being equipped with a plurality of 
colors. 

18. A display device according to Claim 17, wherein the plurality of colors 
include red, green and blue colors. 

1 9. A display device according to Claim 1 6, further comprising: 

a polarizer provided between the liquid crystal panel and the light reflector, 
wherein the polarizer substantially transmits a light of a first polarization direction 
and substantially absorbs a light of a second polarization direction, 

wherein the first and the second polarization directions are different from each 

other. 

20. A display device according to Claim 16, further comprising a light source 
adapted to introduce light to the light guiding member. 
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21. A display device according to Claim 16, wherein the illuminating device is 
arranged between the light diffuser and the light reflector. 

22. A display device according to Claim 16, further comprising: 

a polarizer provided between the liquid crystal panel and the reflector, the 
polarizer separating light depending on a polarization direction of the light; and 

a reflection polarizing plate provided between the polarizer and the reflector, the 
reflection polarizing plate separating light depending on a polarization direction of the 
light; 

a transmission axis of the polarizer coinciding with a transmission axis of the 
reflection polarizing plate. 

23. A display device according to Claim 16, further comprising a polarizer on a 
front side of the liquid crystal panel. 

24. A display device according to Claim 16, further comprising a reflection 
polarizing plate between the liquid crystal panel and the light reflector, 

wherein the reflection polarizing plate substantially transmits a light of a first 
polarization direction and substantially reflects a light of a second polarization direction, 
the first and second polarization directions being different from one another. 
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Respectfully submitted, 



Dated 



Harness, Dickey & Pierce, P.L.C. 
P.O. Box 828 

Bloomfield Hills, Michigan 48303 
(248) 641-1600 




Gregory Schivley 
Reg. No. 27,382 
Bryant E. Wade 
Reg. No. 40,344 
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